incorporation in mesophyll cells of Papaver somniferum (_opium poppy) depends on a regime of dark and 1 ight periods inmediately following isolation, as well as carefully adjusted conditions of isolation.
Analysis of the incorporation pattern of 14 co 2 by the isol.ated cells indiCates. an initial 11 stress-response 11 period of approximately 20 hr ' characterized by increased respiratory type metabolism and diminished · photosynthesis. Under the favorable regime, this period is followed by rapid'recovery and the reinstatement of a metabolic state strikingly similar to that of intact leaves in which the initial rate of co 2 incorporation is between 110 and 175 ~moles co 2 fixed per mg chlorophyll per hr.
The photosynthetic viability of these cells can be maintained for up to so hr.
The separation of photosynthetically active cells from leaf tissue has seen notable successes only in recent years (2, 4, 7, 12, 14) . The potential usefulness of such systems for studying plant cell metabolism is great since they offer the advantages of a microbiological system with the unique biochemistry of higher plants. In addition, such separated plant cells may eventually offer a means of obtaining autotrophic cells in 1 iqui d suspension cultures. Attainment of these cultures wi 11 necessarily depend upon the ability of researchers to maintain photosynthetic viability in isola ted I cells. This latter requirement has been difficult to achieve andreports to date have attained no better than 24 h of active light-driven co 2 incor~ poration (2 ~4).
A further problem which has been noted in previ.ous publications (2~7) is the dissimilarity of co 2 incorporation products in isolated cells compared · to the respective 1 eaf tissue. The degree of di ss imi 1 ari ty may be partly related to the harshness of cell isolation conditions employed. ·For example, tobacco cells obtained after a 3 h digestion period (2) showed greater differences from respective leaf tissue than tobacco cells obtained after 1.5 h of digestion (4) . In order to relate modulating influences on isolated cells to the whole leaf, it will be necessary to obtain control cells which exist in a metabolic state similar to that of the intact tissue .
. By modifying the isolation procedures of previous investigators (4,7, 11) we have obtained mesophyll cells fromPapaver somniferum (poppy) which. meet some of the above criteria. Photosynthetic incorporation rates as well as product distribution have been monitored in these isolated cells for a 72 h period. 
MATERIALS AND METHODS
Plant Material. P. somniferum plants were grown on Hoagland solution in a sandy-loam soil mixture. A growth chamber was used with a periodicity ot 12 h l~ght (22dC) ~~d 12 h dark (20°C). Irradiance from incandescent and fluore::;cent bulbs was 400,llE·M-2 ·sec-l at plant level. While~· somniferum can be grown on a short. day periodicity and lower temperature regime, we found that a minimum of 12 h 1 ight per day was necessary to obtain photosynthetically viable cells.
Cell isolation. Plants ~ere selected in the early stages of maturation (8 to 10 weeks) for leaf material. Young, full,r expanded leaves were normally used though older feaves could also be successfully employed fpr cell isolations. ·Using an apparatus consisting of 8 razor blades with. spacers, leaves wer.ecut into 1 mm wide strips and vacuum-infiltrated with digestic:m medium
for 1 niin (500 mm Hg). The vacuum was released slowly to prevent damage to ' cell ~ltrastructure. The digestive enzyme used, macerase (Calbiochem), has.· been successfully used by others (2, 4, 7, 11, 12, 14) . The rest ofth~digestion medium differs in significant aspects fromthat used by previous investigators ..
RESULTS
High rates of co 2 fixation varying between 110 and 175 llmoles co 2 per mg Chl per hr were obtained with isolated mesophyll cells from~-· . somniferum. Of greater s1gnificance, however, have been our successful . efforts at maintaining these high rates of fixation for sustained periods of time (70-80 hours).
11
One of the most crucial parameters with respect to maintaining viability I proved to be light/dark periodicity ( Fig. 1 ). It was found necessary to · · · effect of temperature regimes. Cells maintai~ed at 8°C during the dark periods and at· 22°C in the light exhibited a ·complete recovery and sustained viability while cells kept at a continuous' temperature of 22°C did not recover as completely nor did they remain viable as long.
Chlorophyll concentrations remained fairly constant during most of the period of high photosynthetic rates. A decline in chlorophyll always preceded (and thus seemed to signal) ah impending decline in incorporation rate and· overall loss of cell viability. Thus with most cell preparations at sometime just prior to 70 hours following isolation, chlorophyll content began to decline and viability loss followed thereafter.
Microscopic Appearance of Cells. Isolated cells from P. somniferum were similar in appearance to those. isolated from other organisms (2,7) with the exception that cell plasmolysis was absent in our cells due to the isotonicity of the resuspension medium (Fig. 2) . In addition, we found that the more highly differentiated cells seemed to respond better to our medium and isolation conditions than did less differentiated cells originating from the meristematic region of the leaf. which is comparable to that of the whole leaves (Table 1 ). Deamination waul d result in the release of NH 3 , thus favoring the production of glutamine via glutamine synthetase (6) .
Integrity of theplasmalemmaof the isolated cells was demonstrated
A light induced recovery of the cells' photosynthetic viability 14 ' followed the "stress-response" period and, at the same time, the co 2 incorporation pattern returned to that observedinwhole leaves of E._. somniferuri1. Thus, even in a radically different environment, after adjusting to the stressful 0 0 .~ ; l ~~-l 8 u 'I 6 4 v fi::$$ .' conditions of separation from the 1 eaf, highly differentia ted mesophyll cells continue to function as mesophyll cells, producing 1 arge quantities of carbohydrates· (principally sucrose and starch) and incorporating carbon as they would in folio.
. : ' ' :
Since cells of increased longevity exhibit a metabolism which ·· closely parallels that of the intact leaf, it follows that the effect of. ,
• r .
a potential modulator upon the isolated cells• metabolic state·can be extrapolated to the intact system with a high degree of confidence. Isolated cells of sustaired viability should therefore provide an excellent experimental system for the study of plant cell metabolism.
' Treatment of the cells was as in Fig. 1 with light/dark periodicity as for Hours following isolation XBL 775-4416 
